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Nuances and peculiarities of DOP-testing and
differential pressure measurement

A B.Fadeev, A K.Rybakov, M.K Vetryanschikoy,
AV.Gospodinov

This paper deals with technical aspects of differential pressure
measurements, integrity and tightness of HEPAfilter
installations (DOP test), and also describes the clean room
certification procedures, which include a number of important
parameters measurements required by national standards such
as particulate matter concentration, temperature, humidity,
noise level, differential pressure and others. Particular attention
is paid to checking the integrity and tightness of the HEPAHfilters.
Keywords: DOP-testing, HEPA-filters, clean room certification,
national standards for clean rooms

Design of a high-voltage three-channel voltage
regulator for automotive applications

AS.Silaev, V.V.Polevikov, D.PShomahmadov, S.A Stepanov,
V/S.Marinenko, S.V.Soroka, E.O Litvinenko, A.S.Yurov,
D.N.Kalbazov, S.A.Nikiforova, E.N.Andrienko,

AR Gulyaeva, Y.A Mescheryakov
The paper presents the principles of designing a three-
channel voltage regulator. Modern technologies for
intelligent power management allow of implementing
complex functionality within a single circuit. One of the
possible applications of power management systems is

their use as voltage regulators. Here, animportant role is
played by such system parameters as the generated voltage
levelsand / or currents, real-time temperature monitoring
and various types of errors that such a key reports to the
central controller in real time. The minimum switching time
of such a regulator reduces likelihood of an error associated
with noise from the power supply circuits of the microcircuit.
Intelligent power management technologies allow the
development of a variety of specialized systems such as
anti-lock brakes, airbag control or engine management in car
electronics. As well as the systems similar in structure in the
fields of industrial electronics, telecommunications and data
processing. Currently available systems allow to manage
power and external systems and analyze systems for errors
or hazardous conditions. The proposed solution allows to
provide a stable output voltage of 5Vin a wide range of input
voltages from 5.5 to 45V, with an output current of up to
450mA in the main channel and up to 150mA and 50mAin
the auxiliary ones. The paper describes the main functions
of the design, such as the function of limiting the output
current, protection against reverse polarity, temperature
protection, the function of limiting the excess of the output
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KoMmneTteHTHOE MHEeHUe

Haw BeKTOp pa3BuTus - BbiMyCK BOCTPe6OBaH-
HOM KOHKYPEHTOCMOCO6HOM NpoayKLun
AAKosanes

O6opyapoBaHue

Anga HAHOUHAYCTpUU

HioaHcbl ¥ TOHKOCTH NpoBefeHus DOP-Tecta

1 U3MepeHuns nepenaja AasneHus

A.b.0adees, A.K Peibakos, M.K BempsHuuikos,
A.B.[ocrioduHos

PaccMOTPeHb| TeXHUHECKIe aCneKTbl 3MepeHus nepenagos
[L3BNeHVS, LLeNOCTHOCTY W TepMETVYHOCTY YCTaHOBKY
HEPA-wnsTpoB (DOP-TeCT), MpoLienypa arTecTaLyi YiCTbIX
MOMLLIEHWIA, B KOTOPOIA POBOASTCA M3MEPEHIS NapaMeTpoB,
MPEYCMOTPEHHLIX TOCYAAPCTBEHHbIMY CTAHAAPTaMM (KOHLEH-
TPaLe a3pO30/bHbIX YACTILL, TEMIEPATYPA, BIKHOCTb, ypo-
BeHb LUyMa, Mieperiafl AaeneHis). Ocoboe BHUMaHMe YAeTeHo
MpOBEPKe LENOCTHOCTY Y repMeTMHOCTY HEPA-DUALTPOB.
Kntouesbie cnoea: DOP-mecm, HEPA-Guabmpbl, ammecma-
LUS YUCMblX NOMeLeHU, 20cydapcmeeHHble CMaHAapmbl

lMpoekTupoBaHune BbICOKOBO/ILTHOIO TpexKa-
HaNbHOTO perynaTopa HanpsXeHus Ang npume-
HeHWii B aBTOMOOW/IbHON NPOMBILLNEHHOCTH
A.C.Cunaes, B.B.ITonegikos, /1.1 LLiomaxmados,
CA.Cmenatos, B.C Mapureio, C.B.Copoka,
3.0/Tumeuexko,A.C.HOpos, [1.H.Kanba3oe, C A Hukugapoea,
E.H Ardpuerko, A.P.Iynsiesd, K0.A Mewepskos
MpencTaBneHb! PVHLVMbI NPOEKTVPOBAHNS TPEXKAHA/ILHOTO
CTabunuatopa HanpsbikeH 1. CoBpeMeHHbIE TexHONOr M
VHTEANIEKTYa/IbHOTO YTIPABNEHVS MUTaHWeM NO3BONSHOT pea-
J1308aTb CIOXHYHO YHKLIMOHANLHOCTL B OAHON Cxeme. OfHo
113 BO3MOXHDIX MPVIMEHEHUI CUCTEM YTIPaB/IeHNS N TaHWeM =
CTaBWNV3aTOP HAMPSHKEHNS. BaXKHYHO POsb UrpajoT Takve
MapameTpbl CUCTeMbI, KaK TeHEpUPYeMbIe YPOBHY HAMPSIKEHNS
/N TOK3, KOHTPO/L TeMMEPaTypbl B PEa/IbHOM BPEMeHN

11 pA3NMYHbIE BUALI OLLBOK, O KOTOPBIX K/kOY COOBLLIAET
LIEHTPa/IbHOMY KOHTPO/INIEPY B PEXVIME PeasIbHO BpeMeHM.
MUHUManNLHOe BpeMS MEpeIioyeHvs perynSTopa CHIKaeT
BEPOSTHOCTL BO3HUKHOBEHMS OLLIMEKY, CBI33HHOM C LUyMami
uenel?l MUTaHNA MAKPOCXEMDbI. VlmenneK‘ryaanbie TexHonorun
YMPaBNeHis MATaHVEM NO3BONSHOT pa3pabarbiBarh CreLya-
V311POB3HHbIE CCTEMbI, Takvie Kak aHTUONOKVPOBOUHaS
CUCTEMa TOPMO30B, yTpaBrieHve MozyLLKamy 6e30nacHoCTv i
ynpas/eHie ABuraTeniem aBToMobuAs. bausku no cpykType v
CUCTEMbI MPOMBILLIEHHOI 3NEKTPOHNKY, TENIEKOMMYHIKALWIA
1106paboTKy AaHHbIX. COBPEMEHHbIE CUCTEMbI MO3BOASIHOT
YNpasnaTh NMUTaHWEM U BHELLIHUMW CUCTEMaMK, UCCNeao-
BATb CACTEMbI HA HAT4ME OLLMBOK WM OMACHDIX YCTIOBUA.
Mpeznaraemoe pelLienve No3songeT 0becredmTb CrabunbHoe
BbIXOJHOE Hanps)keHie B LIMPOKOM Aamna30He BXOAHbIX
HanpskeHNi. OncaHbl OCHOBHbIE (YHKLMIN YCTPOMCTBA:
(YHKLVA OrpaHN4eHVIs BLIXOAHOMO TOK, 3aLLMTA OT 0GpaTHOI
MOASPHOCTY, TEMMepaTypHast 3aLLyTa, GYHKLMS OrpaHUyeHns
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voltage, as well as the digital function of the built-in

"watch dog" timer intended for connecting the designtoa
microcontroller unit.

Keywords: high-voltage three-channel voltage requlator, Intelligent
power management, microcontroller, temperature protection

Super-resolution microscopy

in biomedicine and biology

1\VYaminskiy, A.] Akhmetova, S.A.Senotrusova

The optical microscope is one of the most common

and simple tools for studying objects on the microscale,
especially in the biological sciences, biomedicine, and
chemistry. A significant limitation for use of the optical
microscopy is the optical diffraction limit, which is about
250 nmin white light at a wavelength of about 550 nmand
amicroscope numerical aperture of 1.0. This resolution is
often insufficient forimaging tasks of cell organelles, tissue,
viral and bacterial particles. A microsphere placed on the
sample surface can overcome this limitation and visualise
structures as smallas 25 nm.

Keywords: Super-resolution microscapy, biomedicine,
biotechnologies, microsphere, viral and bacterial particles

Nanotechnologies

3D-image construction, processing

and analysis in biomedical scanning

probe microscopy

1V/Yaminskiy, A.I Akhmetova

The scanning probe microscopy is becoming an
important and informative tool in biomedicine and
medical diagnostics due to the development of efficient
data processing algorithms. The software allows
measuring sizes, volumes, object areas, contour lengths,
angles of crystal structures, surface roughness, form
factor, friction and elasticity coefficients, and adhesion
values. The data on the imaging of bacterial and
cellular structures and the results of their subsequent
quantitative description are presented in this paper.
Keywords: scanning robe microscope, form factor, adhesion,
bacterial and cell structures

Diffusion properties of human

brain cortexin-vivo. Part 2

O.P.Posnansky

We investigated the cortical depth dependence of diffusion
properties with high resolution over the whole human

brain in vivo establishing a first reference for future cortical
diffusion tensor imaging studies. All brain areas showed
similar cortical depth dependence of diffusion invariants with
gradually decreasing and increasing patterns of fractional
anisotropy (FA) and mean diffusivity (MD) from white matter
to cerebrospinal fluid. At the white matter - cortexinterface
adropin FAanda peak in MD is observed. The structure of
these profiles s likely reflecting fiber-bending effects at the
white matter - cortex interface and fiber density reduction
at the cortex — cerebrospinal fluid border.

Keywords: diffusion properties of human brain cortex, tensor
imaging studies, fractional anisotropy, mean diffusivity
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MPEBbILLIEHIAY BIXOIHOMO HAMPSHKEHNS, LdpoBas yHKLMA
BCTPOEHHOMO TaiMepa watch dog, npeaHasHa4eHHoro Ans
MOAKITOYEHNS KOHCTPYKLMN K MUKPOKOHTPOAIEDY.
Kntouesble cnoaa: 8bICOKOBOAbMHbILI MPEXKAHAAbHBIU pe2yAs-
mop, MUKPOKOHMpOAAep, MemnepamypHas 3auuma

Mwukpockonus cBepXBbICOKOTO pa3pelleHus

B 6MOMeuLMHE U Buonorumn

W.B Smuncxut, A1 Axmemosa, CA.CeHompycosa
OnTUYeCkui MKPOCKOM — PACTIPOCTPHEHHbIN 1 MPOCTON
MPUBOP A1 M3yHeHNs OGLEKTOB B MKpOMACILITabe, 0C0BeHHO
B0BNacTV 100K, BUOMEANLIMHD, XAMUY. 3HAUMUTENLHOR
OrPaH¥4eHvie B UCTI0/b30BaHIM OMTUHECKOM MUKPOCKOMIAN —
Mpeaen OnTv4eckoil AndpakLyK, KOTOpbLIA COCTABASET Npy-
MepHo 250 HM B 6en0M CBETE NPy AIHE BOHbI 0KOMO 550 Hu
11 YNCI0BOM AniepType MUKPOCKoma 1,0. 3Toro paspeLlieHits
YaCTO HEOCTATO4HO U1 BU3y/IM3aLIM KIETO4HbIX OPraHes,
TKaHeM, BUYCHbIX 1 6aKTEPHA/bHbIX HaCTLL. Minkpocdepa

Ha MOBEPXHOCTM 06Pa3LIa MOXET NPeoaIoNeTh 370 OrpaHueHIe
11 BY3Y2/1131POBATL CTPYKTYPbI Pa3MEepOM 10 25 HM.
Kntoegble cnoea: MUKPOCKONLA CBEPXBbICOK020 Pa3peueHus,
MUKpocPepa, BUpYCHble U bakmepuansHbie Yacmulbl

HaHoTexHo/norum

MocTpoenne, 06paboTka 1 aHanu3 TpeXMepHbIX
n306pakeHuil B 6UOMENLIMHCKON CKAHUPYI0-
Le/ 30HA0BOI MUKPOCKOMUK

W.B SmuHckut, AW Axmemoga

CKaHMPYIOLLIAS 30H10BAS M KDOCKOMMS CTRHOBTCS BKHLIM
n MH¢0pMaTMBHbIM VHCTPYMEHTOM B6VIOM€,D,MI4I/IHE nwmean-
LVHCKOV varHocTuke bnarofiapst pa3paboTke PQeKTUBHbIX
NropuTMOB 06pABOTKY AaHHbIX. TTPOrpaMMHOe 0DeCriedeHie
MI03BOMSIET NPOBOAVTD V3MEPEHIS Pa3MepoB, 06LEMOB,
nnotaan 06'b€KTOB, KOHTYPHbIX ZY1WH, YT710B KPACT A/INHECKNX
CTPYKTYP, LIEPOXOBATOCTY MOBEPXHOCTH, (hOPM-(aKTopa,
KO3(MLIMEHTOB TPEHMS M YTIPYTOCTH, BENNHHbI AATE3NH.
MpVBeneHb JAHHbIE BU3yanV3aLyy GaKTepyasibHbIX 1 KIETO4-
HbIX CTRYKTYP ¥ PE3y/ISTaTbI UX MOCIEAyHOLLIeV XapaKTepy3aLin.
Kntoueable cA08a: CKaHUPYHLAS 30HO08AS MUKPOCKONLIA,
adae3us, bakmepuanbHble U KAemo4Hble CmpyKmypbl

Iuddy3noHHbIe CBOIACTBA KOPbI FON0BHOTO
MO3ra 4enoBeka in vivo. Yactsb 2

O.11.To3HaHCKUL

VIcCneps0Banm KOPKOBYHO IYBIHHYHO 3aBICAMOCTb AMGADY-
3V1OHHbIX CBOVICTB € BbICOKVM Pa3peLLIeHIeM Ha YeNOBEYECKOM
MO3re N Vivo, CO35,aBas 33N AN ByayLLMX MCUIeL0BHMI
KOPTYKQLHOI AVQMY31OHHON TEH30PHOV BI3y3aLin. Bo
BCEX 06NaCTAX MO3ra HaGmop,anaCb X0fHas I'ﬂy6I/IHHaﬂ 3aBi-
CAMOCTb MGOY3MOHHBIX MHBAPVAHTOB B KOPE € MOCTENEHHbIM
YMeHbLLIEHIEM 1 yBEAMHEHWEM DPAKLIMOHHOM aHW30TPOMK

Y cpefHei AvdY31oHHOM CIoCcOBHOCTI OT 6eNI0r0 BeLLeCTBa
K CTIMHHOMO3roBOI XvakocTw. CTpyKTypa 3TUX NpoQunen oTpa-
KaeT 3hdeKTbI U3riba BONOKOH Ha rpaHuLie benoro BelLiecTsa
11 KOPbI TO/IOBHOTO MO3Ta, CHIDKEHIE MIOTHOCTY BOJIOKOH Ha
rPaHHLIE KOPb FONI0BHONO MO3ra W CTIMHHOMO3rOBOM KMAKOCTH.
Kntoueabie cnosa: ducdy3uonHble Ca0LCMBA KOPb 20108H020
M0320, MeH30pHAS BU3YAAU3ALLS, PPAKLULOKHAS AHU30mponus
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Electromagnetic shielding

of superconducting quantum circuits

E.| Malevannaya, KM Moiseev, .A.Rodionov

The article provides an overview of the shielding systems
of quantum circuits used inleading scientific groups. The
general requirements for the construction of such systems
are outlined and the problems associated with a wide variety
of materials and the absence of the methodology for their
development are identified.

Keywords: electromagnetic shielding, quantum systems,
superconductors

Nanomaterials

Influence of structural state

of TiNi alloy on corrosion resistance

inactivating electrolytes

A.AChurakova, EM.Kayumova

This work deals with the corrosion behavior of the TiNi
alloy in the coarse-grained and ultrafine-grained states in
inorganic media. Data on the microstructure of the TiNi
alloy were obtained after corrosion tests by the gravimetric
method. Research in active electrolytes has shown that the
dissolution of titanium nickelide in the austenitic structure
alloy is facilitated. The high activity of ultra-fine grained
titanium nickelide is due to the smaller grain size of alloy
and longer boundary lengths as well as a high density of
dislocations along the boundaries.

Keywords: corrosion resistance, coarse-grained and ultrafine-
grained alloys, microstructure, titanium nickelide
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3NneKTPOMarHUTHO® IKpaHUpoBaHue
CBEpXNpPOBOJAHWKOBbIX KBAHTOBBIX CXEM

E.M Manesanmasi, KM Moucees, 1. A.PodLioHos

B cTaTbe npuBOAMTCA 0630 MCMIOMb3yEMbIX B BEAYLLNX
HaYYHbIX TPyNNax CUCTeM SKPaHOB KBAHTOBLIX CXEM.
BbigeneHbl 0bLLve TpeboBaHWs K MOCTPORHNIO TaknX
CUCTEM Vi BbiiB/IEHbI MPOG/IEMDbI, CBA3aHHbIE € 60Mb-
LMAM pa3HO06pa3vieM MaTepuasoB 1 OTCYTCTBUEM
METOAMKM VX paspaboTku.

Kntoueble cA08a: 3neKMpOMAZHUMHOE IKPAHUPOBAHLE,
K8AHMOBblE CLICMembl, CBEpXNPOBOGHUKU

HaHomaTepuaJibl

BnusiHMe CTPYKTYPHOIO COCTOAHMS

cnnasa TiNi Ha KOPPO3UOHHYIO CTOMKOCTb

B aKTMBUPYIOWNX INEKTPONUTaX

AAYypakosa, 3.M Katomosa

B paboTe McCer1oBaHO KOpPO3MOHHOE roBeeHye rinasa TiNi
B KPYMHO3EPHUCTOM 1 /ITPAMENKO3ePHUCTOM COCTOSHISX

B HEOPraHHeCKkyX Cpezax. /3y4eHa MUKpOCTPYKTYpa (Tasa
TiNi nocnie KOPPO3MOHHBIX MCTIbITaHMIA FPaBIMETPAHECKIAM
METOLOM. MCC/Ie10BaHVE B aKTVBHIX 7EKTPONIUTaX MOK3a/Io,
470 pacreoperie TINi B CrnaBe C ayCTEHIUTHOM CTPYKTYPO#
obneryaeTca. Bblcokast akTMBHOCTL TINi C yMTPAMENKO3epHIA-
CTOVA CTPYKTYPOIA OBBACHSIETCA TeM, HTO CT1/1aB MIMEET MeHbLLIIA
pasMep 3epHa, GOMbLLIYIO AIMHY PAHIALL M BbICOKYHO M/IOTHOCTb
[MCTTOKALWIA 1O FPaHNLIAM.

Kntouegble cA08a: KOppO3UOHHAS CMOLIKOCMb, KpynHO3epHL-
CMbILI U yAbMPAMEAKO3epHUCM bl CNAGBbI, HUKEAUO MUMAHA

Annual Issue 468 NopoBoe coaepXxaHue

UspatenbcTeo AO "PULL, "TEXHOC®EPA"

"3JIEKTPOHUKA:

Hayka, TexHonorus, bnsHec”
Hay4HO-TEXHUYECKWUIA XYPHas, MOCBSLIEHHDbIN
LWMPOKOMY CMEeKTpy BOMPOCOB B 06/1actu pas-
paboTKM 1 U3rOTOBAEHNSA SNEKTPOHHON U paaun-
03/1eKTPOHHOM annapaTypbl U ee KOMMOHEHTOB,
a Tak>Xe OTpac/eBblX TEH/J,GHLI,Mﬁ M COCTOAHMA
pbiHKa. XKypHaN OPUEHTUPOBAH KaK Ha PyKOBO-
anTenen pasnnNYHOro ypoBHS, Tak 1 Ha HaY4YHbIX
N UHXEeHepPHO-TEXHUYeCKMX paboTHUKOB B Che-
pe NpoeKTMPOBaHUA 1 NPON3BOACTBA 3/1EKTPO-
HUKU, @ TaKKe B CMeXHbIX 061acTsX.

ISSN:1992-4178

"MEPBASI MWUJ1 Last Mile”

Hay4YHO-TEXHUYECKMI  >KypHan, MOCBAWEH-
HbIA TEXHONOrUAM U BU3Hecy TeNeKOMMYHU-
Kauun, npoussBoacTea kabenen csssum, Tene-
BU3MOHHOrO BellaHud, WHPOPMaLUOHHON
6e3onacHocTn. Ocoboe BHUMaHWeE yaenseTcs
CceTsM WMPOKOMNOAOCHOr0 AOCTYNa U NoKaNb-

HbIM TENEKOMMYHUKALNOHHbLIM CETAM.

ISSN: 2070-8963

"HAHOUHAYCTPUSA"
Hay4HO-TeXHUYECKWA KYPHAN, MOCBALLEHHbIN Ha-
HOMaTepuanam, HaHO3NEKTPOHMKeE, HaHOA4ATHUKAM
11 HaHOYCTPOWMCTBAaM, AMArHOCTUKE HAHOCTPYKTYP
1 HaHOMaTepranoe, HAHOBUMOTEXHONOTUAM U NpU-
MeHEHUI0 HAHOTEXHO/I0T U B MeAULINHE.

ISSN:1993-8578 (print) | ISSN2687-0282 (online)

"AHAJIUTUKA"

MexOoTpac/neBon HayYHO-TEXHUYECKUA XXYp-
Hasl 0 CO34aHMMU, M3YYeHUU U NPUMEHEHUMN HO-

BbIX BELLECTB M MaTepuanos. XXypHan nocss-

WeH MHHOBAaUMOHHbIM MeXaAnCcumnnanHapHbiMm

peweHnamMm 1 TEXHOIOTUAM B XUMUU n HEdJTE‘

XUMUK, HayKaX O XKU3HW, maTepunanoBepeHnn,
HaHOTEexXHONormgax.

ISSN:2227-572X

"®OTOHUKA"

Hay4YHO-TeXHUYeCKN XypHaa MO GOTOHHbLIM
M ONTUYECKUM TEXHONOTUAM, ONTUHECKUM Ma-
Tepuanam v 3nemMeHTam, UCMob3yeMbiM B OM-
TUYeCKnx ccTemax, 06opyaoBaHmu 1 CTaHKax.

ISSN:1993-7296 (print) | ISSN2686-844X (online)

HAHO MHAOVCTPHA Tom 14 Ne7-8 2021

"CTAHKOUHCTPYMEHT"
OTpacneBon Hay4HO-TEXHNYECKUI XXYPHA/I, KOM-
NAeKCHO PacCMaTpUBAIOLLMI NPO6IeMbl CTaHKO-
WNHCTPYMEHTaNbHOM NPOMbILLAEHHOCTH.

ISSN: 2499-9407

N30AHUE KHUT

MoATOTOBKA M BbINYCK HayYHO-TEXHWN4ECKOWn
N y4yebHON nMTEepaTypbl POCCUMNCKUX W 3apy-
6eXHbIX aBTOPOB B LUIMPOKOM CMEKTPe Hay4HbIX
ANCUMNAWH — OT MatepuanosBefeHus u 3/ek:
TDOHI/II(MD,O6I/IOI'IOI'VIVI,Me/:lMI_U/IHbIMHaHOTeXHO'
norun. CkHurammmsgatensctesa "TEXHOCDEPA'
(B TOM 4MuCAe U C 3N1eKTPOHHLIMU BepcUamMm)
MOXHO 03HaKOMUTbLCS Ha HalleM canTe.
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PEKIIAMHO-U3OATENbCKWW UEHTP
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